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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEKRSQ CUSTOM HOUSE-AD & CHESTNUT STREETS

PHILADELPHIA. PENNSYLVANIA 1910e

NAPEN-N LEVEL
Honorable Brendan T. Byrne
Governor of New Jersey 2 3 JUN 1980
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Indian Mills Dam in Burlington
County, New Jersey which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past

operational performance, Indian Mills Dam, initially listed as a high hazard
potential structure, but reduced to a significant hazard potential structure
as a result of these inspections, is judged to be in an UNSAFE,
non-emergency condition. The dam's stability is considered questionable by
the personnel (Consulting Engineer's Staff, State and Federal Engineers) who
inspected this structure. Also, the spillway is considered inadequate
because a flow equivalent to 18 percent of the 100 Year Design Flood would
cause the dam to be overtopped. To ensure adequacy of the structure, the
following actions as a minimun are recomended.

a. Within thirty days from the date of approval of this report, the
following remedial measures should be initiated:

(1) The spillway structure should be replaced at the outlet sluices
and a substantial part of the embankment in that area should be rebuilt.
Geotechnical investigations should be performed at selected points to
analyze the properties of the materials in the embankment and to derive
piezometer readings in the embankment and foundation material.

(2) The remainder of the adjacent embankment slopes should be
regradedl aligned, and compacted to stable design slopes and be protected by
riprap or its equivalent upstream and by an effective vegetative cover
downstream. The large trees growing on the downstream face should be
removed.



NAPEN-N
Honorable Brendan T. Byrne

b. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within six months from the date of approval
of this report. Within three months of the consultant's findings remedial
measures to ensure spillway adequacy should be initiated. In the interim, a
detailed emergency operation plan and warning system should by promptly
developed. Also, during periods of unusually heavy precipitation, around
the clock surveillance should be provided.

c. Within one year from the date of approval of this report, the owner
should develop written operating procedures and a periodic maintenance plan
to ensure the safety of the dam.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Forsythe of the Sixth District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recomnendations.

Sincerely,

1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished: Accession For

Hr. Dirk C. Uiofuan, P.E., Deputy Director

Division of Water Resources NTIS GEA&I

N.J. Dept. of Environmental Protection DDC TAB

P.O. Box CU029 Unannou:iccd

Trenton, NJ 08625 Ju-stiict.

Mr. Jobs 0'Doud, Acting Chief
Bureau of flood Plain Regulation Di!tril ion/
Division of Water Resources -- . 1' -Ce4s )-- " N.J. Dept. of 10 viroment,. Protectiond
P.O. Box C3029 .Irtl 1(1/0o
Trenton, NJ 06625 st ;)C131



INDIAN MILLS DAM (NJ00042)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

SiThs dam was inspected on 21 November and 27 December 1979 by Louis Berger
and Associates, Inc., under contract to the State of New Jersey. The State,
under agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection Act,
Public Law 92-367.

Subsequent inspection of Indian Mills Dam on 6 February 1980 by Corps and
State personnel revealed the dam to be in an UNSAFE, non-emergency
condition. This condition, erosion, including a series of large gullies on
the upstream and downstream sides of the dam crest in the vicinity of the
outlet sluices, if left uncorrected, could have resulted in failure of the
dam with subsequent possible loss of life and property damage. Until
further study could determine the full extent of the problem and possible
permanent remedial actions, temporary measures were recommended to preclude
serious property damage and possible loss of life. The District Engineer
notified the Governor's representative by telegram of the UNSAFE condition
on 7 February 1980. (Copy attached to this assessment) (Also, an "UNSAFE
DAM" data sheet was submitted to the U.S. Army Engineer Division, North
Atlantic on 7 February 1980. A copy of this sheet is attached). Meanwhile,
the State notified the owner by letter of the recommendations. The owner
has lowered the level of the lake as recommended.

Indian Mills Dam, initially listed as a high hazard potential structure, but
reduced to a significant hazard potential structure as a result of these
inspections, is judged to be in an UNSAFE, non-emergency condition. The
dam's stability is considered questionable by the personnel (Consulting
Engineer's Staff, State and Federal Engineers) who inspected this
structure. Also, the spillway is considered inadequate because a flow
equivalent to 18 percent of the 100 Year Design Flood would cause the dam to
be overtopped. To ensure adequacy of the structure, the following actions
as a minimum are recommended.

a. Within thirty days from the date of approval of this report, the
following remedial measures should be initiated:

(1) The spillway structure should be replaced at the outlet sluices
and a substantial part of the embankment in that area should be rebuilt.
Geotechnical investigations should be performed at selected points to
analyze the properties of the materials in the embankment and to derive
piezometer readings in the embankment and foundation material.

(2) The remainder of the adjacent embankment slopes should be
regraded, aligned, and compacted to stable design slopes and be protected by
riprap or its equivalent upstream and by an effective vegetative cover
downstream. The large trees growing on the downstream face should be
removed.



b. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated

-methodsp procedures and studies within six months from the date of approval
'4) of this report. Within three months of the consultant's findings remedial

measures to ensure spillway adequacy should be initiated. In the interim a
detailed emergency operation plan and warning system should by promptly
developed. Also, during periods of unusually heavy precipitation, around
the clock surveillance should be provided.

c. Within one year from the date of approval of this report, the owner
should develop written operating procedures and a periodic maintenance plan
to ensure the safety of the dam.

APPROVED: - JAMES G. TOW
Colonel, Corps of Engineers
District Engineer

DATE:



DEPARTMENT OF THE AMY
PHILADELPHIA DISTRICT. CORPS OF ENSGIERS

CUSTOM HOUSE1- D & CHESTNUT 51WI1l0PHILADELPHIA. PENNSYLVANIA ""M

iN iEPLY NEPr10 TO

NAPEN-N

25 FEB 1980
Honorable Brendan T. Byrne

Governor of New Jersey
Trenton, NJ 08621

Dear Governor Byrne:

Joint Inspection of Indian Mills Dam (NJ 00042), located in Shamong

Township, Burlington County, New Jersey, by representatives of this
office and the New Jersey Department of Environmental Protection on 6
February 1980, revealed the dam to be in an UNSAFE, non-emergency
condition. This condition, erosion, including a series of large
gullies on both sides of the dam crest in the vicinity of the outlet
sluices, if left uncorrected, could result in failure of the dam with
subsequent possible loss of life and property damage.

Until further study can determine the full extent of the problem and
possible permanent remedial actions, the following temporary measures,
as a minimum, are recommended to preclude serious property damage and
possible loss of life:

a. Reconstruct the dam section at the outlet sluices to a section

comparable to that to the left and right sides of the eroded section
within 30 days.

, b. Local authorities should immediately prepare an emergency

warning and evacuation plan including a surveillance program for use
during periods of heavy rainfall.

Mr. John O'Dovd P.E., Chief, Bureau of Flood Plain Management, New

Jersey Department of Environmental Protection was notified of the
condition by telephone and telegram on 7 February 1980.
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N-lAEN-N
Honorable Brendan T. Byrne

* iYour cooperation in implementing these measures viii be appreciated.

Sincerely,

Colonel, Corps of Engineers
District Engineer

Copy Furnished:
Mr. John O'Dowd P.E.
Chief Bureau of Flood Plain Management
Department of Environmental Protection
1474 Prospect Street
Trenton, New Jersey 08625
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PMS MR. JOHN O'DOWD, P.E., CHIEF BUR. FLOOD PLAIN MGT

N.J. DEPT OF ENVIRON, PROT,

1474 PROSPECT ST TRENTON, NJ 08625

INSPECTIONO OF INDIAN MILLS DAM (FED. ID. NJO0042), LOCATED

IN SHAMONG TOWNSHIP, BURLINGTON COUNTY, NEW JERSEY, REVEALED

THE DAM TO BE IN AN UNSAFE, NON-EMERGENCY CONDITION. THIS

aPNDITION, EROSION INCLUDING A SERIES OF LARGE GULLIES ON THE

UPSTREAM AND DOWNSTREAM SIDES OF THE DAM CREST IN THE

VICINITY OF THE OUTLET SLUICES, IF LEFT UNCORRECTED, COULD

RESULT IN FAILURE OF THE DAM WITH SUBSEQUENT POSSIBLE LOSS

OF LIFE AND PROPERTY DAMAGE,

UNTIL FURTHER STUDY CAN DETERMINE THE FULL EXTENT OF THE

PROBLEM AND POSSIBLE PERMANENT REMEDIAL ACTIONS, THE

FOLLOWING TEMPORARY MEASURES, AS A MININUIM, ARE RECOMMENDED

10 PRECLUDE SERIOUS PROPERTY DAMAGE AND POSSIBLE LOSS OF LIFE.

A. RECO14STRUCT THE DAM SECTION AT THE OUTLET SLUICES

1D A SECTION COMPARABLE TO THAT TO THE LEFT AND RIGHT

-DES OF THE ERODED SECTION. MATERIALS USED ON THE

UPSTREAM SIDE SHOULD BE CAPABLE OF RESISTING WAVE

EROSION. THIS SHOULD BE COMPLETED WITHIN 30 DAYS.

B. LOCAL AUTHORITIES SHOULD PREPARE AN EMERGENCY

WARNING AND EVACUATION PLAN, IMMEDIATELY, INCLUDING A

SJRVEILLANCE PROGRAM FOR USE DURING PERIODS OF HEAVY

RAINFALL, A LETTER WILL BE SENT TO GOVERNOR BYRNE

FULLY EXPLAINING THE SITUATION, THIS TELEGRAM IS SENT

i) YOU MAY EXPEDITE ACTION.

JAMES G. TON, COL, CORPS OF ENGINEERS, CUSTOM HOUSE 2ND X CHESTNUT STS..

PHILA ., PA 19106
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PHASE I REPORT
* NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Indian Mills Dam, Fed ID# NJ00042
NJ ID# 32-2

State Located New Jersey
County Located Burlington
Coordinates Lat. 3950.7 - Long. 7445.1
Stream Muskingum Brook
Dates of Inspections 11/21/79, 12/27/79

ASSESSMENT OF
GENERAL CONDITIONS

Indian Mills Dam is assessed to be in a poor overall

condition and the embankment in the vicinity of the box
inlet spillway is in imminent danger of breaching. The dam

is considered to be in an unsafe,non-emergency condition and
is recommended to be placed in a significant hazard
category.

Remedial actions to be undertaken immediately are 1) regrade
the upstream face and place riprap protection in selected
areas where wave action has scoured out the slope, 2)
regrade and stabilize the downstream slopes, 3) remove dead
root systems and trees from the embankment.

Additonal design studies should be undertaken regarding the
advisibility of rebuilding the s~illway and the possible
construction of an auxiliary overflow spillway.

The present spillway will accommodate only 17% of the 100

year design flood and is therefore inadequate.

K. Wrube'f
Vice President

Louis Berger & Associates, Inc.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams,
for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of Phase I Investiga-
tion is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface inves-
tigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations
of field conditions at the time of inspection along with
data available to the inspection team. It is important
to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to
assume that the present condition of the dam will continue
to represent the condition of the dam at some point in
the future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining
the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.

4



PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: INDIAN MILLS DAM FED ID# NJ 00042
NJ ID# 32-2

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared in
accordance with Contract FPM-36 between Louis
Berger & Associates, Inc. and the State of New
Jersey and its Department of Environmental
Protection, Division of Water Resources. The
State, in turn, is under agreement with the U.S.
Army Corps of Engineers, Philadelphia to have this
inspection performed.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the
structural and hydraulic condition of Indian Mills
Dam and appurtenant structures, and to determine
if the dam constitutes a hazard to human life or
property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

Indian Mills Dam is a moderately old earth
embankment approximatel 600 feet long, with a
timber box spillway located about 200 feet from
the right, or west, abutment. The rectangular box
measures approximately 14 feet by 3 feet and is

divided into four spillway compartments, each
inlet being about 3.5 feet wide. Vertical
alignment is fair along the footpath of the crest
but horizontal is poor from severe erosion on both
upstream and downstream slopes. The only other
outlet below crest elevation is a naturally formed
emergency spillway along a slightly depressed old
roadway at the right end of the dam.

b. Location

The dam is built across Muskingum Brook just west
of Route 206, and north of the connecting Willow

I



Grove Road into the village of Indian Mills in
Burlington County, New Jersey. Drainage proceeds
southwest from this point through Wharton State
Forest and ultimately via the Mullica River to the
Atlantic Ocean. About one half mile below the
dam, Muskingum Brook merges with Indian Mills
Brook and becomes Springers Brook.

c. Size Classification

The maximum height of the dam is eleven feet and
the maximum storage is estimated to be 483
acre-feet. Therefore, the dam is placed in the
small size category as defined by the Recommended
Guidelines for Safety Inspection of Dams (storage
less than 1,000 acre-feet and height less than 40
feet).

d. Hazard Classification

Based on the Corps of Engineers criteria and the
fact that in the event of a failure the only
apparent damage that might be inflicted downstream
is to two small culverts and Willow Grove Road
which is just below the embankment, the
classification is recommended to be downgraded to
a significant hazard. There is only one residence
that might be adversely affected should the dam
collapse and thus, only a few lives might be
endangered.

e. Ownership

The dam is reputedly owned by Shamong Township,
Stokes Road R.D., Vincentown, New Jersey 08088
although it apparently had a private owner within
recent times. Mr. C. Kenneth Anderson is the
Township Engineer and can be contacted at
609-267-1210.

f. Purpose of Dam

The dam impounds a recreation lake with
residential development along a portion of the
western shore.

g. Design and Construction History

According to records of the New Jersey State Water
Policy Commission, the dam dates back to at least
1923 when it was used for seasonal flooding of
cranberry bogs. It was inspected in 1953,
reportedly years after a failure which left a 50

2



foot gap, with a view to reconstruction to form a
lake for recreation or real estate development.
Apparently an old mill existed in the vicinity of
the present spillway. Although specific
information is lacking, it is assumed that the
present dam may have originated at or about that
time. Mention of remains of an earlier millrace
may have been based on traces of the old spillway.
Correspondence in 1968 refers to dewatering for
necessary repairs. The dam apparently was
breached again around 1974, rebuilt, and inspected
by the State which resulted in recommendations
that both faces be modified to 2H:1V or flatter,
the entire upstream slope protected by riprap and
the crest raised two feet. The spillway was
called grossly inadequate. These recommendations
were never followed. Again in 1978 a series of
letters recommended slope improvement and
protection, repair of the spillway, and removal of
trees from the embankment. No details were
available regarding actual design or construction.
It was noted that the home just below the right
abutment is the historic "Thompson" house and was
built in 1807 and was the site of an earlier
Indian gristmill which was burned in 1762.

h. Normal Operating Procedures

Particular operating and maintenance procedures
are not known, but observation of the general
installation makes it apparent that they are quite
limited (see Section 4).

1.3 PERTINENT DATA

a. Drainage Area

The area is 5.85 square miles of relatively level
rolling countryside of rural development,
second-growth woodlands and cranberry bogs.

b. Discharge of Damsite

Spillway capacity at maximum pool (top of dam) is
487 cfs.

c. Elevations (Ft. above MSL)

Top of dam (maximum pool ) - 78.0
Recreation pool (spillway crest) - 74.0
Streambed - 67+

3



d. Reservoir

Length of maximum pool - 8000 feet
Length of recreation pool - 3400 feet

e. Storage (acre-feet)

Maximum pool - 483 (Top of dam)
Recreation pool - 160

f. Reservoir Surface (Acres)

Maximum pool - 247
Recreation pool - 40

g. Dam

Type - Earth embankment with timber drop inlet
spillway

Length - 600 feet
Height - 11 feet
Top width - varies (12-15 feet; 1 foot in vicinity

of spillway)
Side slopes varies (vert. to 1:1)
Zoning and core - unknown

h. Diversion and Regulating Tunnel - None

i. Spillway

Type - Timber multi-cell box drop inlet
Overall length - 12 feet (effective)
Crest elevation - 74.0 MSL
i/S Channel - main reservoir
D/S Channel - natural streambed

j. Regulating Outlets

Type - removable timber flashboards in spillway.

4



SECTION 2 - ENGINEERING DATA

2.1 DESIGN

No plans or computations were available.

2.2 CONSTRUCTION

No information was available.

2.3 OPERATION

As indicated in paragraph 1.2 g., the dam has operated
essentially in its present form since about 1953. It
has suffered a number of breaches since that time,
mainly in the spillway vicinity.

2.4 EVALUATION

In view of the size and hazard classification, it is
felt that direct examination can successfully
compensate for a lack of data for the purposes of
assessment of this dam included in this report. Any
refinement of the recommendations that are made would
require further study. Although no data was acquired
upon which to base a cogent assessment of the earthwork
embankment, erosion in the area of the spillway exposed
the following soils profile:

0'-1' Greyish brown fine sand, little to
some clayey silt.

l'-7' Orange coarse to fine sand, little to
some plastic fines, very moist in some
sections.

The dam is located in the west central part of the
Burlington County and is within the outer zone of the
Coastal Plain physiographic province. It is situated
in a narrow strip of land where the surficial soils are
comprised of recent alluvium that is mixed with and
overlies swampy soils. The alluvium is mainly silt and
sand with some clay.

Beyond the band of alluvium that is adjacent to the
stream course the surficial soils are comprised of
marine stratified deposits, primarily of the Cohansey
formation. These soils underlie the recent alluvium
layers and lenses of clay, clayey sand and sand. In
general, the clayey soils occur at depths greater than
ten feet below the top of the formation.L2



SECTION 3 - VISUAL INSPECTION

3.1 a. General

Visual inspections were conducted on 21 November
and 26 December 1979. The reservoir appeared to
be at a relatively stable level judging by the
growth of grasses along the water edge, but was
at a stage slightly below what might be more
desirable relative to the lake front properties.
Water was flowing through three of the separate
compartments of the spillway but the fourth cell
is completely blocked.

b. Dam

Embankment slopes are oversteepened and irregular
throughout, both up and downstream. Their angle
is characteristically sharper than 1H:1V, and they
are also marked by severe gullying from the crest.
Effects are especially bad at the spillway where a
series of large gullies on opposite faces are on
the verge of joining at the dam crest. The
material composing the embankment as exposed by
the erosion are about one foot of silty fine sand
at the surface overlying six feet of coarser sand
with less binder. Four large trees, up to 36
inches in diameter, are growing on the downstream
slope about 30 feet east of the spillway. One 20
inch tree has been cut down but its roots remain
in place. Slopes otherwise are covered with
weeds, brush, and smaller trees except in those
areas undergoing active erosion. Possible seepage
is hard to define since much of the immediate
downstream land is marshy. No slope protection

measures are evident anywhere as are no visible
effects of any recent maintenance of the
embankment slopes or crest.

c. Appurtenant Structures

The timber box spillway appears to be in fair

condition despite its light construction relative
to its size. It has apparently been repaired
occasionally. The outlet may have a comparable
configuration to the four compartments of the
intake, one of which was plugged up, and is
normally submerged. Nothing is known of any
foundation treatment, or of the actual conditon of
the greater part of the spillway structure. The

6



four intake gates have removable boards which show
little sign of recent use, and the back of the
structure simply has four corresponding
openings that are fixed and useful only for higher
flows. Short sections of wooden cutoff walls,
driven to an unknown depth, extend laterally from
the ends of the intake box. The volume of flow at
the time of inspection (several inches over the
flashboard crest) is choking the drop inlets by
forming a vortex in the vertical shaft and this
may have been caused by the blockage in one of the
four chambers.

An old roadway near the right abutment
additionally serves as an irregular emergency
spillway as its crest is a foot below the dam
crest. This overflow discharges between the
garage and the historically-cited Thompson House.
A considerable seepage area was observed in this
vicinity.

d. Reservoir

Indian Mills Lake appears to be a fairly stable,
shallow pool that was clear of debris at the time
of inspection. The surrounding land is relatively
flat and there are no notable slopes. Residential
development is sparse with the only concentration
occurring along the lower right shoreline. Much
of the remaining border is marshy for broad areas
before reaching fields or woodland. Siltation
does not seem to be a problem but weed growth is
probably active.

e. Downstream Channel

The outlet of the dam discharges into a broad,
shallow ill-defined channel that merges with
adjoining marshland. Flow did not appear to be
active enough to cause any appreciable scour. The
difference between head and tailwater levels when
inspected was 4.5 feet. County Road #532 and a
small (3x16) timber bridge are about 150 feet
downstream, after which the stream follows a well
established natural channel within a wide flood
plain which is completely undeveloped. The brook
merges with Indian Mills Brook about 0.5 mile
further downstream.

7



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

Operational procedures were not physically observed by
the inspection team. There appears to be no formally
established schedules for inspection or maintenance.

4.2 MAINTENANCE OF DAM

The timber box inlet is maintained by township forces
in a workmanlike fashion as part of their continual
program. There has apparently been little maintenance
of the embankment in recent times.

4.3 MAINTENANCE OF OPERATING FACILITIES

The only operable facilities are the removable
flashboards on the box inlet. These apparently have

not been adjusted in recent times.

4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

None exists except for monitoring by local residents

and township personnel during periods of heavy storms.

4.5 EVALUATION

In view of the height of dam and the somewhat
inaccessible position of the drop inlet, operational
procedures are deemed to be less than completely
adequate to prevent overtopping and breaching of the
embankment in the vicinity of the spillway. The
capacity of the outlet is presently severely restricted
although flood conditions are alleviated by the natural
overflow depression that exists near the right
abutment. It is doubtful however that improvement of
operating procedures can circumvent any serious
overtopping floods and lessen the breaching potential
that presently exists. Close monitoring could
establish the closing of Route 534 to traffic during
flooding. This roadway is several feet below dam
crest.

8



SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data

Based on the criteria in the Recommended
Guidelines for Safety Inspection of Dams, Indian
Mills Dam is small in size and is placed in the
significant hazard category. Accordingly, a
100-year frequency event was selected as the
design storm and a inflow hydrograph was
calculated using precipitation data from Technical
Paper 40 and NOAA Technical Memorandum NWS
Hydro-35. Inflow to the reservoir was calculated
utilizing the HEC-I computer program, discharging
a peak into the reservor of 4447 cfs. Routing
this through the reservoir reduced the peak to
2946 cfs. The spillway capacity before

overtopping of the dam occurs is approximately
487 cfs and can therefore can accommodate only
17% of the design flood.

b. Experience Data

Records reveal that the dam was washed out for
many years prior to 1953 but except for minor
repairs to the drop inlet, has withstood repeated
flooding since that time. Official inspections
in 1974 and 1978 revealed that the spillway and
embankment slopes should be rebuilt and the
spillway capacity enlarged, based on a mean of the
north and central New Jersey curves (which
yielded a discharge of 950 cfs).

c. Visual Observations

Because the outlet sluices are completely buried
and/or submerged, their capacity and condition
could not be evaluated. It was noted that their
outlets appear to be normally submerged except
during dry periods. Further, as stated before,
one of the cells is blocked and further restricts
the discharge capacity. It was also observed that

the thickness of timber employed in parts of the
inlet are extremely thin and were probably
installed as temporary replacements for broken
pieces.

d. Overtopping Potential

The hydraulic analysis indicates a considerable

potential for overtopping and especially breaching

9



in the vicinity of the spillway. The design flood
theoretically overtops the dam by approximately 3
feet but it was noted that the surrounding terrain
is extremely flat and attaining this flood height
is highly unlikely. It was noted that at the 80
MSL contour (2 feet above dam crest) storage area
increases to 350 acres, a 875% increases over the
normal reservoir area.

e. Drawdown

Dewatering could be accomplished by removing one
or more of the timber flashboards. Assuming
1) tailwater remains constant, 2) an inflow of 1
cfs per square mile of drainage area and 3) an
operatable depth of 5 feet, the reservoir could be
drawndown in approximately 1 day using all four
of the gates.

10



SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Based on the visual inspection Indian Mills Dam is
evaluated as being in poor structural condition
and is in imminent danger of being breached at the
spillway. The dam has apparently failed on a
number of previous occasions, usually in the same
general area of the stream channel and spillway.
Erosion of the same area is now sufficiently

advanced in the erodible and completely
unprotected embankment material that another

breach is possibly close at hand. No more than a
one foot equivalent thickness remains at some
points along the crest of the embankment. The
remainder of the embankment is considered
relatively stable although also subject to
persistent erosion, possible seepage, and piping
around tree roots. Not enough is known of the
spillway structure, but its structure seems
questionable and its function is presently
deficient.

b. Design and Construction Data

None is available. The field review reveals that

the spillway is of questionable long-term
strength.

c. Operating Records

No records exist.

d. Post Construction Changes

It is believed that no significant changes have
been made since construction of the spillway in
1953. In 1978, the N.J. Bureau of Flood Plain
Management directed the owners to undertake
repairs but this directive has apparently not been
addressed.

e. Seismic Stability

Indiun Mills Dam is located in Zone 1 and is
statically stable. Experience indicates that dams
in this seismic zone will have adequate stability
under dynamic loading conditions if stable under

static loading conditions.
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SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/PROPOSED

REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety

Subject to the inherent limitations of the Phase I
visual inspection, Indian Mills is classified as
being in poor overall condition. Furthermore, the
spillway is incapable of passing the spillway
design flood. Most of the embankment is built of
unknown composition, but where it has been exposed
by advanced erosion it appears to be largely
granular and not highly impermeable. The present
spillway does not meet the requirements of the
Recommended Guidelines for Safety Inspection of
Dams, being able to accommodate only 17% of the
spillway design flood as calculated by the Corps
of Engineers criteria. Overtopping of the dam
in its present condition could be expected to
breach the crest in the area of the spillway and
cause considerable damage; hence its condition is
adjudged to be unsafe, nonemergency.

b. Adequacy of Information

The information obtained is limited, but
it is deemed adequate for the Phase I inspection.
It is believed that little else is available.
Performance data is also believed to be
non-existent. However, in view of the hazard

classification, the available information is
considered satisfactory for the assessment
contained herein.

c. Urgency

%lthough the urgency for further action is
naitigated by the very low density of downstream
development, the condition of the dam is such that
a start on correcting some of the most basic
problems should be made without delay.

d. Necessity for Further Study

Because the structural stability of major parts of
the dam cannot be ascertained with certainty,
apart from the section that is clearly unstable,
the obtaining of additional information is

12



recommended. Geotechnical investigations should
be performed at selected points to analyze
properties of the materials of the embankment and
to derive piezometer readings in the embankment
and foundation material. Also, the hydraulics
should be further reviewed to study the
feasibility of constructing a new spillway.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a. Recommendations

1. By far the best resolution of the problems of
this dam would start with complete
replacement of the spillway structure, and
rebuilding of a substantial part of the
embankment in that area.

2. The remainder of the adjacent embankment
slopes should be regraded, aligned, and
compacted to stable design slopes and be
protected by riprap or its equivalent
upstream and by an effective vegetative cover
downstream. The large trees growing on the
downstream face shall first be removed along
with their root systems.

b. O&M Maintenance and Procedures

It is recommended that regular procedures be
developed, and responsibility for them be
assigned, including a checklist of periodic
maintenance inspections so that records of
conditions and repairs can be maintained.

13
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February, 1980
View of Indian Mills Dam

February, 1980
View of Rood Culvert

Immediately Downstream of Dam



Novembe; 1979

View of Spillway Inlet

November, 19 79

View of Crest Looking East
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CHECY LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CILARACTERISTICS: 5.85 square miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 74 MSL (160 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):

XLEVATION MAXIMUM DESIGN POOL: 78 MSL (483 acre-feet)

ELEVATION TOP DA}I: 78 MSL

CREST:

a. Elevation 78 MSL
b. Type Earth embankment
c. Width VARIES 12 - 14 feet

d. Lengtih 600 feet

e. Location Spillover 200 feet in from the riaht abutment
f. Number and Type of Gates

OUTLET WORKS:_

a. Type Timber drop inlet
b. Location Right abutment
c. Entrance inverts 74 MSL
d. Exit inverts 67± MSL

e. Emergency draindown facilities 4 sets of timber flasblard,

HYDROMETEOROLOGICAL GAGES: None
a. Type
b. Location

c. Records -_ _ _ _ ___

MAXDV.hU NON-DAMAGING DISCHARGE'-- 487 cfs

Ci



--------- DATE 2i11L LOUIS BERGER & ASSOCIATES INC. SHEET No.-At--- OF
CHKO. BY.-----DATE ----------- tFAI ---------4 ~ PROJECT~fi'.

SUBJECT -- .j'C---~ L~ULL2JL2---------------------

S-TRE.At- TRli3u-rAfY: mv5KINO-um. BR~OCK

Tu~i9P ONCE'JIRAT / a&

GALIrF:'0-Q'JA r-LER! MF11r0Z

(11 .9 x L 3 LL: 19500 fcc+: 32.7 miJR-

H =13 -32--57-

(pl~e Hi~n' 4o -~ 073 rr

C V 'ki.A r.)G L '-A-)

5 LD pl 1., 0

5; rip

Tcvi'



Y..b.P. ........ DATE__!:_ __. LOUIS BERGER & ASSOCIATES INC. SHEET NO.,Z-... OF

CHKD. BY .---- DATE ----- L--_ - --- -L, .- ------ PROJECT_. --..--

SUBJECT._ JALIT,.LI-t C.J _, .J._eAelJ....-.,ff.T. 9-.t/JiJltI' _LJ ...................................................---

(
£T4-IO01O&GY~ 5C UcMI,. T HYOPo Q6P)1 ui/---RVlLtt, J/,4 "

-M' F-0.r9 #fO,-AT 1of J

' v E 3 .65 HPS u 0 .5 IP. 0.A= 0,87OLaG=Iu

: "Tp --T 2.,44 q.

L4,9 ___ -i A 4Sf 1-

=It 60 c-s

0.5 0.20 c. o-75 b 7
I.0 0,41 o. -43S41

I...) 6Oroo 71(a
2,0 0,8E£ 0-110 1 o) 8.
2,0 o . Mg'5* .

3.0 1. 2 1041

3,O ,.43 o,1 2.35

L , -' 0.57- &10

6.04
S,5~ 2,2o.60 , Z

ILt'o se.go o o8 f

3.4, o -037 L43
4 5*Q 3.6 .. O2



,3.__-_._. --.......- o--T I/k LOUIS BERGER & ASSOCIATES INC. SE No._.o .
CHKO.BY -------- DATE -------- - --- _i __--- .- 6C PROJECT ...-.A TE._z._ 4 .....

SUBJECT ...... ....--_---- _------- - -_ ---- -- - _---------

o,. q21 o.,z

1,o 3.1 ., o./2.

.3777

2.0 //,0 0 ,3 "

.. 22 0.22 0,/0

09V
J, 4r.o ,8o2

, ' . 7 .6

9.. 7/ 6. / .'. -

q~s" q~g¢"'/3 .

r, o6,/ Al,2

-. ~~0 /Z **~.



T5' - - -- L

. . . . . . . . .

. - .. -- ..-- - .. .. . . .....- - ~ -.

RAIW-At~ ~ -L- -fk f____ M( ,

._ _ . . . .

. . . . . . . .. . .-. . . . . . .



BY...J C --- ATE1/M4kO LOUIS BERGER & ASSOCIATES INC. SHEET NO.A--O ----

CHKD. BY.-----DATE --------- ss /'~ p~ PROJECT--
SUBJECT.-- - in ~ y ---------------------------

4A - fLPAb&jAy

Is-'tMLJ~B~

9--rCLH? 14q c CL1- I CLH~k

WJemu FrLO4j. CiZrtcL: F'ccZ LOW PTr DVs-,FpZ ibAm' cvE-FLOkO T6 1#

_ _ L C

-C L c-/,H C L~

<1L~0

-7T I 32.o

-70 C-4z 18w' 1V

-7 6, .6,z IS 142 0o
-7 1 5 5 2 14

7I Fo 30 0 44j qO2,72

4~mj or- S~LjW~ y BOcOJL



- ~ ~ ~ ~ ~ ~ ~ ~ ~ P ____________ N ____ ~ C. A

-- -- ---.---.. -~ -- ~ - -..----. - - -- c 2I

-~ -- .-- LEA_ -- ~ - - -- ~~

_ 0 -

N~t\tI1tStPV 2~ArL77__

.. . ......

P! V-.-- -.- ,-. ----K-I---.-.-- -

-- Li:



p

D. . - AT LOUIS BERGER & ASSOCIATES INC. SHEET NO..A-_---o--

CHKD. BY .---- DATE ------------ .J__ 1_... L- J1------- --------- PROJECT ---- : _ .

SUBJECT.--------------------------------SPCI- I;c----- IC---------------------------------------------------------

As # ( OF L-IKC: - 1/C AC. 11 4lV. 'q ('SL l..i-- ",4,

7- C fi Lr

AKe(A 0P Co.o-rovK,- .36CAC. L 'esV. Z O go 'SL

AKI

"\ I Iy

A)~k VOLVc.-7C 4 V X+A

L\-'\14M I 2STA&t5(.16fFc

Aj, 41 l o

-A C k c- -

CPT)

z+8) - NqtaT



_. _ rIL.:Ti~____

j-. - - -- -...- .. .- ...

(0.

-.-- ~-...+-~--.-.--.... ......._-_......:_ _ __ __

-1--40



------- . .DATE/ LOUIS BERGER & ASSOCIATES INC. SHEET NO.A ---_OF .....

C KO. BY -------- DATE -------------. / _ --------A/ __J I , _ PROJECT__-_-_:_- ......

SJET------------------ ------------- ~-----------------------
.bpAwV 6)i,'A F,~o'i N/,A/,O/,A POOL ELCVAT/OtJ

4A /AI F- A 6:A /AT 7- .Poe T&i~~: ax-e

45, ullvr cr c- F C-(
2 .. - s.. /,, ;. 1'C" P. CF f/-. Sc'-~/ o o ,, ,+ .,

#,007-1- T BC.,k 1-'C 06( ~7iW ~,l 7C' 4 -C-L Clu'~ AL

, Aziume 7e'Lw /rvo c,..-,r .70 .,.70

-- ,s , u,- cru- 0-P /-s .2

/C c ///f

_tq -7a

If r L Z 40' =,'le TIJSLC P q- -11

~F CAv A- 6'as _e r

.3.5~~ ~~ .3ix = iI'~L23V. 35I -

7i .2, P .

, * ! . . .. _ ,._ . ... . ... . .. ....r i

,3,,.. '.231 35- Ii
72- -r- L

Tf~~~ r' O l
x3c, 2.20

t) jJ6 YINAM4c 3oONCro('lrS~fc70.q0.tle#~ 0L~f

14OFA * e i4I



C C C C C" C c C

%0O

I oo* I

I I

I I. p

I 
.;

* .

41 .b v .w.t

I

I I

, ,) . 4.9

4. 0 ! 16L ¢

j 10 A
-1 0

I1 , coo 4"D m ''tr '

41d 
a 

I

-. N

-i n

--
, 

A

-2 .. _2 ... . . _.[_ - - M_.., .. ,,W ., : [-. . _ 3 ' - . , ." - 2 -



CL a

v C,

j I4L

1:1 m. 09 1OC4 -! W .

1.- CC
CL. x M I CLA a. m.1

C . 0 ..J l

*' 5 0 da 'Il) a, co0.0
Q. 0.C

C', t . 9L I
cc a

0c M- c. ac I0
aD0aZ ; 0Z -ti OM . .1 0 3C

SL- C. a r b 3 d mC a JC SC a-----
C)2C . 42. 0 I-CN I Ic

IA.2 to cc0 a. (.l 0.02U C.C
aw z.o0 *~ 4 0

2~~ ~~~~ Of M v . . ((0 U)I. O.

U~~~A -i : i

I. - * a& a. 0..
-j (0 CA..C0 (.0

CO0 C3 a . 0caLCM 3:

K .4.1;

(0, d0

"I L. 4

* 0 Q , 4



1* r r r r

cq cc 0e 00 00 00 00000 00700

1, 0 O 11 P

MN iU V ~ fl N0 O0 00 00 00 00 00 00 00 00 00 00 00 00 00 00

*N 0 m00 I~N0 0 0 0 0 0 0 0 000 00 0 00 0 00 0 0 0 0 0
Nto ( t~00 00 00 0 000 0O Q0 00 0 00Q0 aC300 D0 0 !0 0 0 a0 C 0 Q > 0 ,

4, I.1002



r ( C (c

!Ai

. .. .. .. .. .. .. .. .. .. .. .. .. .. A. .. .

4NwIa- W - MI 9 MwwmIwmwI



AI-t

1.-

. . .. .
C; ~ ~~~~ ~ ~ ~ ~ 0 Ilo o c 00 0ca ooQO0 c

I " I dm

In ,p r.lI 0)a tV D w0 l 0f-00

I -a. U

44

to 0 .
ILL

I * i--AL.



IA 5

' ; 0 I IN %00% o0 I u M % 00b %DC

I N. 9LI
X IV

.a .

*2 
w

I-a0 C ,W ar ,0, n0 a l ", l
('~0 IU

*1 61) bi0 b)mId C

c o

4L...................................................

U 0

J6



( ° (" C r C ( r

*AIb

I-I
I I

I 1

I I

SI II
I II

. . . . . . . . . . .. .. . . . . . . . . . .. .. . . . . . ., P%1 Cc ov vw ' iCM 0 Co 00 r, W lm 7mP.T

..... . . . . .. . . . . . . . . ........

6: . " . to In M 0 co 'A * INQa. a f 's0 DF DSii I I I

~ai-

I I

I .. I .



Ai17

i I

* I

.. . . . . . I

* i I

I i * ,

- -. o _ .' , -.= .. ! .. .. _. . . ... .. . _.. .

. . . . .. . . . . .. . . . . .. . . . . . .. . .. l l . .... .

Sar .P .a nV illL) I r mmMm m IV C- N wC4C "C,"J ---

* I I * I



( C ( r r r

A 18

I r

I f N

* I

ft I

I I
-1 .I. I

* wP.

4a
UA


